Microvascular perfusion measured by orthogonal polarization spectral imaging is well maintained during exposure to high altitude in trained mountaineers.
The objective of this study was to examine microvascular perfusion during hypobaric hypoxia and physical exercise. We used orthogonal polarization spectral imaging for the non-invasive visualization and assessment of the sublingual mucosal microcirculation in twelve healthy altitude acclimatized mountaineers. Red blood cell velocity (RCV), microvascular diameter (Dia), functional capillary density (FCD) and the number of rolling leukocytes were studied at baseline and after (I) a climb to an altitude of 3196 m, (II) a passive ascent to the same altitude by helicopter and (III) an exercise program at an altitude below 2100 m in the European Alps. Exposure to high altitude and exercise resulted in an increased heart rate (Trial I: 64 (54-66) vs. 95 (84-100); median (interquartile range); P<0.05) and decreased oxygen saturation (Trial I: 98 (98-99) vs. 90 (88-92); P<0.05). However, RCV, Dia and FCD did not change significantly. Furthermore, no enhanced rolling of leukocytes in postcapillary venules could be observed (Trial I: 6.2 (4.4-6.8) vs. 7.8 (4.3-6.7)). In the pooled data of all three trials of this study we could show a significant positive correlation between oxygen saturation and red blood cell velocity (r = 0.25; P = 0.02). These results indicate that orthogonal polarization spectral imaging can be a useful tool for the microcirculatory assessment of man under hypoxic conditions. We could show that in trained, acclimatized subjects microvascular perfusion is well maintained during hypobaric hypoxia at an altitude of 3196 m and no evidence for an increased postcapillary leukocyte adhesion was seen.